Lithium and valproic acid: parallels and contrasts in diverse signaling contexts.
The introduction of lithium salts to treat bipolar disorder (BPD) revolutionized the therapy of psychiatric illnesses, but the pathogenesis of the disease and the mechanism of lithium action remain unknown. While several direct molecular targets of lithium have been identified, it is unknown which, if any, of these targets plays a role in the therapeutic response to lithium. Exposure to lithium evokes a wide spectrum of behavioral, physiological, and developmental responses in diverse organisms, and these effects have been exploited to explore the mechanisms of lithium action. Valproic acid (VPA), a widely used anticonvulsant, is also an effective therapy for BPD, and again its mechanism of action is not known, although new in vitro targets have been identified recently. In this review, the clinical, physiological, and developmental effects of lithium and VPA are summarized and recent work on direct targets for lithium and VPA is discussed in the context of these effects. We then describe some of the physiological effects common to the two drugs, in addition to treatment of BPD, and address signaling pathways that could be regulated by both lithium and VPA.